Characterization of Sac10a, a hyperthermophile DNA-binding protein from Sulfolobus acidocaldarius.
Sac10a is a member of a group of basic DNA-binding proteins thought to be important in chromatin structure and regulation in the archaeon Sulfolobus. We describe here the isolation, gene identification, and biophysical characterization of native Sac10a. The protein exists as a 23.8 kDa homodimer at pH 7 and unfolds with a T degrees of 122 degrees C. Dissociation of the dimer into folded globular subunits is promoted by decreased pH and salt concentration. Thermal unfolding of the monomeric subunits occurred with two transitions, indicating two independent domains. The dimer demonstrated a high affinity for duplex poly(dAdT) with a K(D) of 5 x 10(-)(10) M and a site size of 17 bp (in 0.15 M KCl, pH 7), with only weak binding (K(D) > 5 x 10(-)(6) M) to poly(dA)-poly(dT), poly(dGdC), poly(dG)-poly(dC), and Escherichia coli DNA under similar conditions. Binding to poly(dAdT) resulted in distortions in the DNA duplex that were consistent with overwinding as indicated by inversion of the CD spectrum of the DNA. The monomeric subunits are predicted to adopt a winged helix DNA-binding motif which dimerizes through formation of a two-stranded coiled coil involving an extended C-terminal helix with more than four heptad repeats (about 45 A in length). This is the first example of the conserved archaeal transcription regulator domain COG3432 to be characterized. Sequences for homologous proteins containing both COG3432 and predicted coiled coil domains occur in the genomes of both crenarchaeota (Sulfolobus, Pyrobaculum, Aeropyrum) and euryarchaeota (Methanosarcina, Methanococcus, Archaeoglobus, Thermoplasma), with multiple genes in some species. Sac10a shows no sequence similarity to the other Sulfolobus chromatin proteins Sac7d, Sac8, Sso10b2, and Alba.